
Standard Drawings North Carolina Turnpike Authority

Abbreviations

NFPA 70 (NEC) and UL standards.

Roadway Standard Drawings, and, as applicable, the

published edition/version of the NCDOT Standard Specifications,

All design and installation shall conform to the latest

ITS STANDARD DETAILS

NORTH CAROLINA TURNPIKE AUTHORITY

List of Sheets

UPS - Uninterruptable Power Supply

UL - Underwriters Laboratories

TYP - Typical 

SPD - Surge Protection Device

SOW - Scope of Work

            System

RWIS - Roadside Weather Information

R/W - Right-of-Way

RFP - Request for Proposals

             Association

NEMA - National Electrical Manufacturers

NEC - National Electrical Code

MVD - Microware Vehicle Detector

LPS - Lightning Protection System

ITS - Intelligent Transportation Systems

GFI - Ground Fault Interrupter 

       (includes conduit, fiber, boxes, etc.)

FON - Fiber Optic Network

EQ - Equal Distance

EOP - Edge of Pavement

DMS - Dynamic Message Sign

C/L - Centerline

CCTV- losed-Circuit Television

AET - All-Electronic Tolling

M-7

M-6

M-5B

M-5A

M-4

M-3B

M-3A

M-2

M-1

D-5

D-4

D-3

D-2C

D-2B

D-2A

D-1

V-6

V-5

V-4

V-3

V-2

V-1

Microwave Detection Placement Schematic

Microwave Detection Sensor Mounting

Microwave Detection Pole Placement With CCTV Equipment

Microwave Detection Pole Placement

Microwave Detection Grounding

Microwave Detection Cabinet Layout

Microwave Detection Cabinet Layout

Microwave Detection Elevation with CCTV Equipment View

Microwave Detection Block Diagram

DMS Pole-Mounted Cabinet

Communications Junction Box Details

Electrical Junction Box Details

DMS-Typical Mounting Off-Site DMS

DMS-Typical Mounting On-Site DMS Not at Toll Zone

DMS-Typical Mounting AET Gantry Structure

DMS Block Diagram

CCTV Cabinet Layout

Camera Lowering Device

CCTV Pole-Mounted Cabinet

CCTV Pole Grounding

CCTV Steel Pole

CCTV Block Diagram

F-2

F-1

W-3B

W-3A

W-2

W-1

P-4

P-3

P-2

P-1

03/17/2022

Communications Junction Box Details

Electrical Junction Box Details

Wrong-Way Driver Detection Power Service from Inside of Ramp

Wrong-Way Driver Detection Power Service from Outside of Ramp

Wrong-Way Driver Detection Mainline Sign Infrastructure

Wrong-Way Driver Detection Block Diagram

Power Service Detail-Ground Mounted Transformer

Power Service Detail-Pedestal Transformer

Power Service Detail Pole-Mounted Cabinet

Power Service Detail Ground Mounted Cabinet
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NOTES:

WITH ENCODER

CCTV CAMERA

SPD

UPS

ASSEMBLY

POWER DISTRIBUTION
SPD AC SERVICE

PORTABLE TOOLS

OUTLET(S) FOR

CONVENIENCE 

GFI

ETHERNET EDGE SWITCH

ROUTING SWITCH

ITS GIGABIT ETHERNET

FOR EQUIPMENT POWER

WITH SPD

CONVENIENCE OUTLET

POE INJECTOR

ACCESS

VIDEO OR MANAGEMENT 

UTILITY

ELECTRIC

FROM 

SWITCH

ROUTING

ETHERNET

GIGABIT

SWITCH

ROUTING

ETHERNET

GIGABIT

EQUIPMENT CABINET

ZONE VAULT

AET TOLL

HUB CABINET /

LEGEND

ETHERNET

100 BASE TX

ANALOG VIDEO

120 VAC POWER

LOW VOLTAGE POWER

EXISTING DEVICE

RS-232/422/485

ETHERNET (FIBER)

100 BASE FX

ETHERNET

1000 BASE TX

ETHERNET (FIBER)

1000 BASE FX

CABLE

EXISTING FIBER

     CAMERA AND SHARED ETHERNET EDGE SWITCH.

     DEDICATED SPD AND POE INJECTOR BETWEEN THE

     EQUIPMENT CABINET,  EACH CAMERA SHALL HAVE A

2.  IF MULTIPLE CCTV CAMERAS ARE INTEGRATED WITH

     AND FUNCTIONALITY DESCRIBED IN THE RFP.

     AND INSTALLED ACCORDING TO THE REQUIREMENTS

1.  ALL WORK AND NEW EQUIPMENT SHALL BE DESIGNED

BYNO.

REV.

DATE DESCRIPTION
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TOP OF GRADE

DRILLED SHAFT

TOP OF

DETAIL 1

(SEE DRAWING V-3)

AIR TERMINAL

1
’-
0
"

0.14"

T
A
P

E
R

 

45 DEGREES

LOWERING DEVICE ARM

HAND HOLE

POLE

ORIENTATION VIEW

ELEVATION

WITH LOWERING DEVICE 

" = 1’-0"23
3Scale: 

EYES

WIRE

CAP PLATE

CCTV CAMERA

ROD CLAMPS

AIR TERMINAL

(TYP.)

STAINLESS STEEL BAND
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ROD CLAMPS

AIR TERMINAL

(TYP.)

STAINLESS STEEL BAND

(SEE DRAWING V-3)

AIR TERMINAL

 

45 DEGREES

CCTV CAMERA
 
 

 

BYNO.

REV.

DATE DESCRIPTION

NOTES:

DETAIL 1

DOUBLE NUTS (TYP.)

DRILLED SHAFT

TOP OF GRADE

LEVELING NUTS (TYP.)
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3Scale: 

4" MIN.

C  SHAFT / POLEL

DEVICE PROVIDED

DEVICE EQUIPMENT IF LOWERING

TO ACCOMMODATE LOWERING

HAND HOLE SHALL BE SIZED

1
0
" 

M
IN

     HAND HOLE IS FARTHEST FORM THE TRAVEL LANES.

     HANGER IS CLOSEST TO THE TRAVEL LANES AND THE

3.  ORIENT POLE COMPONENTS SUCH THAT THE POLE

     SHALL NOT INTERFERE WITH THE HAND HOLE.

2.  BANDING TO ATTACH CABINET AND ANY CONDUITS 

     AND FUNCTIONALITY DESCRIBED IN THE RFP.

     AND INSTALLED ACCORDING TO THE REQUIREMENTS

1.  ALL WORK AND NEW EQUIPMENT SHALL BE DESIGNED
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GROUND ROD  C

LOCATED NEXT TO POLE

MAIN GROUND ROD

GROUND ROD  A   

GROUND ROD  B   

’’SPHERE OF INFLUENCE’’

10’-0" RADIUS EACH

 
SSERGED 0

21

)LACIPYT(

GROUND ROD PLACEMENT DETAIL
(TYPICAL EACH POLE)

GROUND BUS

EXTERNAL DISCONNECT

COPPER WIRE TO 

#4 AWG SOLID BARE

BASE OF POLE

COPPER CONDUCTOR TO

0.5" DIAMETER CLASS II

GROUND RODS A, B, AND C

COPPER WIRE TO 

#4 AWG SOLID BARE

INSET ’A’

NOTES:

M
IN
.

2
’-
0
"

M
IN
.

2
’-
0
"

FINISHED GRADE
SEE INSET A

CONDUCTORS

AND ABOVE ALL GROUNDING

12" BELOW GRADE

INSTALL MARKER TAPE

1" PVC CONDUIT

BARE COPPER CONDUCTOR

GROUNDING LUG

EXISTING

FIBER-OPTIC DROP CABLE

CCTV CAMERA

3
’-
6
"

CONDUIT DETAILS

FOR RISER AND 

SEE SHEET V-4

SEE NOTE 5

EQUIPMENT CABINET

POLE-MOUNTED

METER

CONDUCTORS TO 

ELECTRICAL SERVICE 

ALTERNATE GROUNDING METHOD

GROUND RODS A MINIMUM OF 30’-0"

MULTIPLE RODS, DRIVE SECTIONAL

IF SPACE IS NOT AVAILABLE TO DRIVE 

GROUND BUS

DISCONNECT

TO EXTERNAL
GROUND ROD  A   

TO GROUND ROD  C

TO GROUND ROD  B

" X 10’-0" MIN.8
5

DRIVEN INTO UNDISTURBED EARTH

COPPER CLAD STEEL GROUND RODS

PLACEMENT DETAIL THIS SHEET

       IN GROUND ROD

MAIN GROUND ROD INDICATED BY

CL CL

20’-0"

ETHERNET CABLE

CONNECTORS

BY IRREVERSIBLE COMPRESSION

JOIN SECTIONAL GROUND RODS

HAND HOLE DETAILS

SEE SHEET V-2 FOR

TO GROUND LUG

GROUNDING BUS WIRE

CONNECT CABINET

CONDUITS

CAP END OF UNUSED

(QUANTITY PER RFP),

SWEEPING ELBOW

PVC CONDUITS WITH

CONNECTOR

COMPRESSION

IRREVERSIBLE

(SEE NOTE 3)

REBAR CASE

TO POLE FOUNDATION

     FUNCTIONALITY DESCRIBED IN THE RFP.

     INSTALLED ACCORDING TO THE REQUIREMENTS AND

9.  ALL WORK AND NEW EQUIPMENT SHALL BE DESIGNED AND

     DEVICE ARM.

8.  AIR TERMINAL LENGTH DEPENDS ON LENGTH OF LOWERING

     ELECTRODES AND CONDUCTORS AT A DEPTH OF 12".

7.  INSTALL MARKER TAPE DIRECTLY ABOVE ALL GROUNDING

     GROUND RODS.

     WILL NOT ALLOW FOR THE INSTALLATION OF THE 3 - RADIAL

     INSTALL A 30-FOOT SECTIONAL GROUND ROD WHEN CONDITIONS

6.  THE CONTRACTOR MAY, UPON APPROVAL OF THE ENGINEER,

     GROUND BUS AND NEUTRAL BUS.

5.  REMOVE BONDING JUMPER BETWEEN EQUIPMENT CABINET

     BONDED TO POLE.

4.  ENSURE CAMERA HOUSING,  CAMERA,  AND PAN-TILT UNIT ARE

    CONNECTOR.

     THE MAIN GROUND ROD WITH AN IRREVERSIBLE COMPRESSION

3.  BOND #4 AWG SOLID BARE COPPER WIRE TO REBAR CAGE AND

     CONNECTIONS TO GROUND RODS.

2.  USE IRREVERSIBLE COMPRESSION CONNECTORS FOR ALL

     IRREVERSIBLE COMPRESSION CONNECTOR.

     COPPER CONDUCTOR TO THE MAIN GROUND ROD BY AN

1.  BOND 0.5"  DIAMETER,  28 STRAND (MINIMUM) CLASS II

 

45 DEGREES

BOND TO POLE WITH MECHANICAL BOND
0.5" COPPER-CLAD AIR TERMINAL (CLASS II),
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1" PVC FOR GROUNDING 

TO SERVICE PEDESTAL

LATERAL CONDUCTORS

UNDERGROUND SERVICE

GROUND WIRE
4
’-
0
"

CABINET TYPE AND SIZE

SEE RFP REQUIREMENTS FOR

CL

AA

POLE-MOUNTED CCVC CABINET DETAIL

" = 1’-0"2
1Scale: 1

REINFORCING WIRE

MAINTENANCE PAD WITH 6" X 6" 

4" THICK X 78" X 36" CONCRETE

ETHERNET CABLE

ADAPTER BRACKETS

CABINET MOUNTING

DROP CABLE

FOR FIBER=OPTIC

2" 6RGS CONDUIT

ETHERNET CABLE

2" RGS CONDUIT FOR

ROP CABLE

FIBER-OPTIC

INSIDE POLE

ELECTRICAL CONDUCTORS

FOR FOR POWER

1" RGS CONDUIT

            ATTACHMENT HEIGHT OF CABLES.

NOTE: ENTRY HEIGHT MAY VARY WITH

METAL POLE

45 DEGREES

CCTV CAMERA
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(SEE DRAWING V-3)

AIR TERMINAL

BOND TO POLE WITH MECHANICAL BOND

0.5" COPPER-CLAD AIR TERMINAL (CLASS II),

CCTV CAMERA

NOTES:

3’-0"

2
’-
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"

2
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6
’-
6
"

CABINET

FOUNDATION

POLE

SECTION A-A
" = 1’-0"2

1Scale: 1

      INSTALL GUARDRAIL AS REQUIRED.

      NCDOT ROADWAY DESIGN MANUAL. IF NOT FEASIBLE,

4.   LOCATE POLE OUTSIDE OF CLEAR ZONE AS DEFINED BY 

     (GREATER THAN 3:1).

3.  DO NOT INSTALL MAINTENANCE PAD ON EXCESSIVE SLOPE

     EXTERIOR OF POLE.

     POLE. DO NOT INSTALL CONDUITS / RISERS ON

2.  ALL WIRING / CABLING SHALL BE INTERNAL TO METAL

     AND FUNCTIONALITY DESCRIBED IN THE RFP.

     AND INSTALLED ACCORDING TO THE REQUIREMENTS

1.  ALL WORK AND NEW EQUIPMENT SHALL BE DESIGNED

BYNO.

REV.

DATE DESCRIPTION
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DOME TYPE CCTV CAMERA

AND DOME FLANGE

CAMERA MOUNTING BRACKET

CAMERA CONNECTORS

GASKET RING

SEALING

ASSEMBLY

LOWER CONTACT

CONNECTOR

CONTACT

GUIDE AND SUPPORT

3-WAY TRACKING

PULLEY

BLOCK

STOP

CABLE

CABLE

LOWERING

CCTV

" PVC CONDUIT4
11

SIDE OF POLE

MOUNT TO

GROUND ROD BASE

(SEE DRAWING V-3)

AIR TERMINAL

REMOVABLE TOP CAP

POLE FITTER

CLAMPS

U-BOLT

CLAMPS

U-BOLT

DIVIDED CHANNEL ARM

DATA AND VIDEO

SPD FOR POWER, 

STRAIN RELIEF FITTING

PULLEY

DISCONNECT UNIT FITTER

EPDM O-RING SEAL

DISCONNECT UNIT

SOCKET

CONNECTOR

UNIT COVER

DISCONNECT

GUIDE PIN

LATCHES (2 MINIMUM)

AND STABILIZING WEIGHT

CAMERA JUNCTION BOX

ASSEMBLY AND CAMERA JUNCTION BOX)

(BETWEEN LOWER CONTACT

SEALING GASKET

TO THE REQUIREMENTS AND FUNCTIONALITY DESCRIBED IN THE RFP. 

9. ALL WORK AND NEW EQUIPMENT SHALL BE DESIGNED AND INSTALLED ACCORDING 

TOP OF POLE

8. USE AIR TERMINAL EXTENSION WHEN THE POLE TOP JUNCTION BOX IS WIDER THAN 

PIPE THREAD.

7. CAMERA TO BE MOUNTED TO CAMERA JUNCTION BOX VIA 1 1/2" STANDARD NPT 

CAST ALLUMINUM WITH STABALIZING WEIGHTS.

TO MINIMIZE THE EFFECTIVE PROJECTED AREA. THE CAMERA JUNCTION BOX SHALL BE 

TO FACILITATE EASY ACCESS. THE GENERAL SHAPE OF THE BOX SHALL BE CYLINDRICAL 

REMOVABLE HINGE SIDE AND ONE LATCH SIDE WITH SINGLE TOGGLE BOLT 

6. CAMERA JUNCTION BOX SHALL BE OF TWO PIECE CLAMSHELL DESIGN WITH ONE 

APPROVAL PRIOR TO INSTALLATION. 

PRODUCT CUT SHEET AND CAPACITY DATA FOR THE ENGINEER’S REVIEW AND 
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